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(54) PHOTORESIST COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a photoresist composition 
containing a polymer having at least one methacrylate monomer 
and to provide a method of pattering a substrate using the 
photoresist composition. 

SOLUTION: The photoresist composition contains a methacrylate 
monomer of formula 1 where R1 represents hydrogen (H), a linear 
or branched 1-20C alkyl group or a semi- or perfluorinated linear 
or branched 1-20C alkyl group; where R2 represents an 

unsubstituted aliphatic group or a substituted aliphatic group gl 
having zero or one trifluoromethyl (CF3) group bonded to each , 
carbon of the substituted aliphatic group or a substituted or -s&^S^ ■ : ^ 

unsubstituted aromatic group; and where R3 represents hydrogen I Rf; 

(H), methyl (CH3), trifluoromethyl (CF3), difluoro methyl (CHF2) or 9 
fluoromethyl (CH2F). 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAhaa4QzDA41 6046098... 2006/09/22 



Searching PAJ 



2/2 ^-V 



LEGAL STATUS 

[Date of request for examination] 07.05.2003 
[Date of sending the examiner's decision of rejection] 31.05.2005 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3762758 
[Date of registration] 20.01 .2006 

[Number of appeal against examiner's decision of 2005-1 6442 

rejection] 

[Date of requesting appeal against examiner's decision 26.08.2005 
of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAhaa4QzDA41 6046098... 2006/09/22 



JP 2004-46098 A 2004.2.12 



(i9)H*s«Sff(JP) (12)2* H3 ^ Wf & $I(A) (ii)ititaj®^Mfi^ 

4$BB2004-46098 
(P2004-46098A) 
(43)&PflB ¥*16*2E12B(20W.2.12) 



/ci\ | n t fl 7 

ypi) ini . ui. 


R 1 
r 1 




T-T3-H (#%) 


bUo r r/uao 


uUo r 


7/038 


601 2H025 


r* f\ o c 90/99 


p n « i? 
v-. w 0 r 


20/22 


4 J IOO 


oUo r r/Uatf 


uu 0 r 


7/039 


60 1 


u A 4 1 94 /097 

HO 1 L £\l\JcJ 




21/30 


502R 






wmsm m mnzmom 71 0 l 36 h) 


(21) £B®#-^ 


$$S2003-128938 (P2003-128938) 


(71) as A 


390009531 


(22)iiiSB 


*Fj£15¥5Ji 7B (2003. 5. 7) 






(31) 


10/159635 




X • a— 5/3 > 


(32)«5fcB 


¥J£14¥5J! 31 B (2002. 5. 31) 




INTERNATIONAL BUS IN 


(33)«5fc«^55® 


*E(US) 




ESS MASCH1NES CORPO 








RAT ION 








7>'J^fS10504, ^^-3-^ 






















(74) RIA 


100086243 








**± W 






(74) ttHA 


100091568 














(74) ft® A 


100108501 



















(54) [HB^©««!] 7* M^*MSJ»& 



(57) [gift] tteSM) 

"7* MEttttli* TIB** 




o^T^yiz-hty^-*^ R 1 tt, (H) , it«S^J±^SE«^3RSci 

0^;lilo©h'j7^o^f;^ (CF 3 ) *^4*iBtfefltlK»i3l4>ttt«lfeflBJ» 
Sfctt, ffi&^#&g**:«:#fi&^#;!£££^U R 3 l±, Tfcff (H) , ;* ^ 
S (CH 3 ) , Y*)y)\sjru*?-)\s& (CF 3 ) > 77^n^fjpi (CHF 2 ) , 7 
fr*u**-n>& (CH 2 F) *m-fo 



(2) 



JP 2004-46098 A 2004.2.12 



v-£#tr7* M/y^Ma^t^oT> Birf5*°V v-Ji, TieWat 




, 7km (H) > e«*fctt55-tt«^*»:i ~2 o?>t;v*jv&> -tr^?;v*n 
ft 4 fz it * - 7 )V* n ft $ *t Effl ^ »i ^^it 1-2 0W7MA/iiIL, 

3 ) ^m-r^^nmmmmmttzimmmmm, ttzit, wm%&Wi%ttzmmm% 

fM^lt, R s it. 7km (H) , ^f-JV* (CH 3 ) > f'J7Hn^iH (CF 
3 ) , y7Mn^ffI (CHF 2 ) > ?;v*ny;^;vS (CH 2 F) > ttzit, -fe5 
7;v*nft2£ti^-7;v*nft$ft£IIJK«£^U R 4 li, h'J7^tny^S 
(CF 3 ) . -/7**n^f*S (CHF 2 ) , 7^n^fJP (CH 2 F) . f fzit, 

1/-77, hjfiriaifeo 
[ffif$£ 2 ] 

mmmmm, mm^mm, mmfemmn, mm\<o'j?%< ti> lo^s^^tr 

ItrfB^y v-,± % l, l, l-h'J7J^o-2-f'J7Woiff-2-EFn^-> 
_ 5 -^y^ji, . j \) u- h t fzit*<VMW<r>T? D V- K 1, 1, l-h'J7^ 
jJ - n _ 2 -hi;-7;v^-n^-f-;i/-2-i;Kn^f->--4-^>'f-;V-^^^UV-ht^:{± 
^»r^'JV-F, ££^2- 1 [5- (1' , 1' , 1* - h'J7^n-2' 
->'j7;V*n^f ;V-2' -tFn^-» 7°nt:;v] y ^^^'Jl/-F^ 



o 



6 ] 

[1**8 7 ] 
[W*« 8 ] 

[»*#9] 

mi^Mmmt, ^'J 3?'JJK oi#3r->h% 7>J;K r F5H Fn7'J ^*5«t 



(3) 



3P 2004-46098 A 2004.2.12 



im&m 1 0] 

R 6 V_ 0 



ii^f»i«:it, m$LTM9Kmm.<r>7* M^v^hjfisfc^o 

im$LM i 1 1 
[itai2] 

13] • 

mzte^yf t -r;v4r;w • K t -t^*^ • «-tjk t-T 

m^i 5] 
vmtM 1 6] 

[ff£« 1 7] 
[W£9l 18] 
[1*«19] 

tffcT~;v • x-fJP^i < £ & 1 oSr-g-tf. 1 7 KSBfttf)?* h 

°[lf|2 0] 

TifrfE^& < Li> loi^atyv-li, 2 - ^ * ^ 'J * -> - 6 - Kn^y^f 7 
9Vy, 6 -> 9 9 2 -^7 

I'- K 3-IiKn*i/-l-7^>f^^ , Jl/-F, 3 - Kn*->- 1 -7^ 
wf-^T^'J U- 2 - ^ ^ ^ U ^ y - 5 - n Ko ^y ^ f ;vy jv**;vt 2 
-7^'jn + y- 5 -K Ko + y^f-^y £ ^{idti^^^^^^^*^ 

2 1 ] 



(4) 



JP 2004-46098 A 2004.2.12 



j^^^ 2 3] 

jM^'JWf, 3-7JV7'J 2 - Fn^-^yn ? l ->f ;v • * * Z 

y V- F (3-fur f ury 1 oxy-2-hydroxypr op-l-y 1 me 
thacrylate),rh9->^n[5. 2. 1. 0 2 • 7 . 0 4 • 6 ] -5-:t*■ 
V-7 ^T**-^- 10-p<^^W-h> D [5. 2. 1. 0 2 • 7 . 0 4 
. « ] _ 5 -^^v-7>f*-^- 1 l'- b> '/^^ 
2 - ^ $2 \) fr^Sri,- s - k FD^f-^fft^^^, $fcli£*lG>£>ill'&'l&:d*5>* 

w*^2 2 Kmm<vy * F Vv7 fffitto 

[f»*«2 4] 
[ffi&g 2 5 ] 

y v- K 2 2 -Ttr-vyf-fr* 9? y F^ £ £ li £ ft £ <7> 

[flt$£ 2 6] 

1 4 KfE®0 7* F h&lftfco 
[t»*«2 7] 

n^f 2, 6 -7 frtf 9 9 F xa^fc < t & l ^£-^tf> ft3^2 

6 KfB«<7>:7* F U'V* Ml^fto 
[I*S2 8] 

2 9 ] 
[8S*«3 0] 

im*m 3 1 ] 

1, 1, 1 — h'J7^n-2 — F 'J 7 npt — 2 — v; ^ • 

^W'JV-ff^l^tLCl^T^'^-f, 1, 1. l-f'J7WO-2-f'J 
^;l/^-n ^•f-;P-2-t Kn^-/-4-^>f* • p^^^'J l" — F £ li^ *i KMU<0 T 
*yv-K 2- I [5- (1' , 1' , 1' - hV7Wn-2' - f'J7Wo^f 
jp_2' -kFa^y) 7nt')V] y y ^ y V- F £ £ Ji^tiKM^T 

^ y V- fi^^iff^tilR^iiilMffiftt^^-^tf, 7* F l^-vx Fifcasfc^l 

°[«*«3 2] 

3_ :7 ;v :7 ij^^-^^_2-l;F*n^rv'-7 0 n>y7'-l--Y;v-y^^yv-F (3-fu 
rfuryloxy-2-hydroxyprop-l-yl methacrylat 
e) * fz\t*tlKMU<OT? y V- K JV-2-t7F-;H 
tzl*ZtlKmW<DT? 'JV-F, 2 * * 'J ;P^4r->- 6 - Fn*^W7^U 
yttzteZtiKMWVT? Ul/- h 3 ft* fi^tfe**^ ^^**tr 
, 7* F FMfeo 



(5) 



3P 2004-46098 A 2004.2.12 



[i$!3 3] 
[it 3) 



R 1 R 3 




> (H) , M £ li 5M£« oftffti ~2 owt;K;vS, ifcii, -I:57Wd 

, ) *G-rz$mmmffimm$t:immmmm> *tn*. w&%&m&t 

fil^iL, R 3 14, Tklt (H) . (CH 3 ) . MJ 7JW#nj*^>Pg (CF 

3 ) , y7^D^f^S (CHF, ) > 7^D^f;Vl (CH 2 F) , ttzit, -t < 

(CF 3 ) . y7^n^f;H (CHF 2 ) , 7 ;V * n ^ ;v (CH 2 F) . ttzii, 
-I: ? y )i> * uit t tz fi y ;v * n-ffc $ fi tz , 4 fi flBAftBeS * *° 'J v - 

:/ntfc, urn? -* jvA^^-^>^t^^f7 7*2 fcn-frtr, 3 Kffi*«>#ffi 

im^M3 6] 

[W^S3 7] 

ffowl3-y<f-yy-rh7>T y 7ii, 4 *y • ^y?-v ■y-f&T.Ty 7*Sts, i^3 6(: 
fBf£co:75teo 
[ItS3 8] 

[i$S3 9] 
[IM4 0] 

[I*S4 2] 

tiffs?* n/y^ M&«£«Mi, «> %Mfk£M. mmm. mmmti?®, Rmmmm, 



JP 2004-46098 A 2004.2.12 



itstt^fsm^fe, yti&m&tkM, mmmmm, mummm. mmfemmn, mt&M 

ftrfSR 1 (i> ^ji^ tit it h y -7;v^-n^^;vS^^-r, 3 3 fcfE*<*> 

[W#«4 4] 

[MM 4 5] 

ftfta^ey v-ti, l, 1, 1 - h 'J 7 d - 2 - h 'J 7;v^n^ f - 2 - k Fn^y 
- 5 -*vm> • 9 9 } ) V- y itz\**rtlKMU<VT? 'J K 1, 1. 1-HJ7 
2 - h 'J 7^*n^f;v - 2 - Fn + y- 4 -^>f * • * 9 9 V V- hi*: 
\t*tlKmW<DT9 V V- K *3«tO f 2- I [5 - ( 1 ' , 1' , 1' -h'J7Wn- 
2' - > »J y-Ji^tf^ 2 ' -KKnty) ^nvf;v] y;v^;v^.;i^| ^^^yv- 



[t&*3U 6] 

4 s ] 
9] 

IftmmffiMte, 9~V n <? y ;K ^75V, jc#*-> F> fh5K Fn 7 'J X 

Xf\£~)\< • <ttl o ft*:® 4 7 fcfE«<75#ffi 0 

5 0] 

[ft 4] 



5 1 ] 

[tf^tfll 5 2 ] 
[M^«5 3] 

mzWLK7f%fc%:&ii > t -r;v^r;w • rfr-jtf*— K t -TJi/*;i/ • t-T 
;W^r;p • jc--r;K JWi3 <fc - < t & 1 ft^t:® 5 2 HfB 




r 




0 



R 10 



JP 2004-46098 A 2004.2.12 



5 4 ] 

[»*E5 5] 

5 6 ] 

[itS5 7] 
[St 5 8] 

airfaai«*j nfrfa#y s % »*« 5 7 kie**>#8:o 

[»5fa® 5 9] 

Xf\£-)V • x-fJV^4 < t 1> lo^tr^ 8&2fr® 5 7 Kfa««*tt, 
U9#£6 0] 

- h , 3 - Kn^->- l -Ty-?>7-)V* 9 i? V- K 3-tKnt->-l-7^7 
^f-JWT^ 'J K 2 * ^ 'J )V***s- 5 - Kn^f z/ * 2- 

[msfrM 6 1] 

HfTfSM^{i> ^*'l7=f M/y^F-C^^,, fj|#« 5 4 HfE^co^o 
[S*E6 2] 

ffffB&Ji&l&WU *ffMy* M/y^ h-e*<9> ffifB^fc < Hlo^^;7-li, 
[i$S6 3] 

Htfe^& < £ & 1 o©3^77-|i, 7;i'7'J;M?^Ul/-h, X h Kn7JV7 U 
JV^^^'J 1/- ;V^-^r->- 2 - Kn + y7*D7 1 ->f )V • ? ^ 

x ) V— Y (3 — furfuryloxy— 2 — hydroxyprop— 1 — yl me 
thacryl at e) , fl<7y^o [ 5 . 2. 1. 0 2 • 7 . 0 4 • 6 ] - 5 
7-7>f*-iV-10-^n9V-F, rf7y^n [5. 2. 1. 0 2 • 7 . 0 4 
• 6 ] - 5 -3j-^rV-'>>T r *-;V- 1 0 - T9 x ) V- K v-v^ 

[8S*«6 4] 

6 5] 

6 6] 

, at 5 4 ^taao^ffio 

[»*E6 7] 

n>f;M-*->-2 f 6 -y h ><7)^ < t * l o^-g-tf, m^c«6 

6 nia® 

[1$9 6 8] 



(8) 



jp 2004-46098 A 2004.2.12 



m&m. 6 9 ] 

[iM7 1] 

«>4?* < t & 1 oSr-^tr , 3 3 eK«0*ft. 

[&IJB<afMBIfctfcW] 
[0 0 0 1 ] 

- S kfcfi4?>3: < til o<7)7;v^n • T->vn-;vg£-g'tf4?£ < t * 1 ° 

[0 0 0 2] 

ftltjBlJSSfi^'f JVAti, V'Jav • 7i^t^o;t#riI<O^K_hK7>fc° >-*^7> h £ 
3 *L&o Jftlti&WU 4 3 6 nm, 3 6 5 nm> 2 5 7 nm> 248n 
rru 193nm, 1 5 7 n m<^ft£4?T&«fc-&ltt&^«U fett^f * > * *~ 

-A, ISM (EUV) 4fcttX»t LT&^Jftsat;?. Tll^ (so ft) J X^C 

STfe^tL^v^Hi: {±M^^R^?tL7t7-f ^A«w*iir»Ki-* 

[0 0 0 3 ] 

HIL"C*4>i^v>tB££;ti-&7 * M^vT. h tfu Rfc^W^JfcSRS *LfcJ £H=btt&7* 
M/v7 b^-C^&o <k^WHa£aR**Lfc7* h ^/^ Mi, 1^)7* h-eii# 

[0 0 0 4] 

K«&*d (pags) t^^tzmmm&mt&m-tt^x&mm-m.w*-? v 

Sr^-^^^^^M^^^S^ 1 ; 7^97^ KM£fcfc£ 0 !8bfc#1£tt, *l'J7^7 7 
-f -C^ffl^tLSfelti^^ft*^ 7* > V^7> h fcj: *}jtlftTS**i|*«jft»«KtjEJt 

*T^*o fllx.**, 2 4 8 nm^Wi:fffl?ti4 7xy-;H©*"'Jv-t\ #U ( 

tifc^PHSOfS#(t 193nra"P»PHS#ftO^S 



JP 2004-46098 A 2004.2.12 



[0 0 0 5] 

tLxn, ^th*i&&&®.*<DWft<7>®%mW)rfmfhii2>o ^m^mmxa, y* h 

Wy^f^fl>aMi:LT 0. 2 6 (N) (7)TMAH<7)f ffl^r^l <t*° 

-MTV^e 2 4 8 nm<75«Bfe^'ffiffl?tL^»±^L^P HS#*l-fi. ^o^" 
M^ti®^^rLTi3»9 , ^tLP,*t^|-^M?-&^-t^< , 0 2 6 3 N©TMAHtt^ 
-K-^rf &M[6]£;fr LTv>& 0 iP/lT, m^'tt^^f ;vA>6 s v#^i--i)jiJ^(i, 0!lx. t^. # 

Vt* Vy 4 W ymmfrmyn^-XVttftk^^tz 1 9 3 nmWMiKjtfUI 

[0 0 0 6 ] 

XQt$kKte^XMmZtlX^2> 0 mjLtf, H. Ito^fPolymer Desig 
n for 157nm Chemically Amplified Resists 
J, Proc. SPIE, 4345:273-284 (2001) ^ R. R. Kunz 
^[Experimental VUV Absorbance Study of 
Fluorine— Functional ized PolystyrenesJ, Pr 
oc. SPIE, 43451285-295 (2001) > Y. C. Bae^ TRe 
junvination of 248nm Resist Backbones fo 
r 1 5 7 nm lithographyj, J. Photopolym. Sci.Te 
ch., 1 4: 6 1 3 - 6 2 0 (2 0 0 1 ) *#l!Rt£i t* ,- CS4o iJKUttftC 
Wit LT{±. - A^^7Hn7)V3-^ ^ ■f- V y • y JW^- n r ;w 

n - JK y^nA#y;i, K7*-> )V 7 )V * u r ^ n ~ )V% t Ltztf 1 )*?- £;pif & i 

R<nMM&Bty * h v=J7. YK&m-r&KteX&&&LX\<*2>o y )\>i£)\<*y • ^**ry 

W Vtfc v>ofc3*7 7-*ffli/^$i7 y - • v y*JVi^f: ^ofc#S£<*>M^*fef£ 
MlitSo Z-<Dtz#>, c\(D^y-^-\t, &%L<r>U*Mf£^*y v-icfijg^-f , 

y • ^3f-9-7;u;t nr^n-JWSr^-T, t LfczK'; v-fcj^ PH S t v> o V > 

3 19 3 nm<Z>JMti&*ffl^&#^J£fc#L'T\ CI c^iKg-C/F^KT?** *: 
#k 0 £ L < Ji&i/^o 9 s9 u^*i/)V • YT=y)\^y War )i> • 7-br- h fi, 

[0 0 0 7] 

Lid 

l^ot, Mm&m.y* hwjx hK&m-r2>tzit><Dffim<?>!$n* J ?z-&. mux, * 

[0 0 0 8] 



(10) 



JP 2004-46098 A 2004.2.12 



2Kz>n&*^-rz>&%: < t i o<7)*y v-fc^-r&tf'jv-Sr-g-fro 

[0 0 0 9] 
Kb 5] 

R 1 R 3 

0-R 2 -4— OH 
R 4 

0 



[0010] 

r 1 7)c# (H) , m®.$fct*frt&m<VFtm%Li ~2 ot>t;i^;vS, 

;v|^|U R 2 f*. llllffill, Sfctt, W^BgJK^*c7>^R^lc^?ti^0 t 
^lil^h'J7Wn^fjv (CF 3 ) l*tt^»M»S^It> R 3 ti> ( 
H) , (CH 3 ) > h'J7Hn^f jv (CF 3 ) > y'7Wn^f)V (CHF 2 

) , 7;v^n^fjv (CH 2 F) , f^ti^ -tr^ 7)V*uik± tiltst- y )i<* vftLtzM 
JSil^iL, R 4 fi. f'j7Wo^fjv (CF 3 ) . i?yfr*u*?-)V (CHF 2 ) 
, 7^n^f;v (CH 2 F) > 4fc»i, -fe S 7 nft* nftLfc*!* 

[0011] ^ 

3fe»afe»^#j, fcfsjwwau mm^m^M, mun<^^< hi 

^7* > vvt. h*K&kffiM*&tt £ ttzii, * YVV* 

[0012] 

t*|Jo 5 f> K > ttcat^-li, *»M3f«u > J- ^ f-ffi^to W® t ^ o *° 

y|7* h l^vX M/ci^A*l7* hkv^ >m> 1^*^-3 *fr*19-fi*-5-x.*£*: 

^-e Ho 

[0013] 

^^^#<7)i^-efi, *r»*lftift**^ft«**L*o ZvMWit. l. l. i-h'J7 

n-2-HJ7Jl'tnyf;v-2-t Kn^-y- 5 -^7f JV^ ^ 7 'J V - 1 , 
1, i — > ij ^;v^n- 2-h'J 7^a^f;v- 2-t Fn^fy-4 -^>f-;vy 
yV— K 2- I [5- (1' , 1' , 1' - h'J7Wn-2' -b'J7JV^n^f;v 
-2' -tKD^y) 7ntf;v] y;w^;i/^;vj ££li£*t<bK3H&?> 

% 3 -y)vy y 2 - K Koy^f7n y ~7- 1 ->f ;v • * 9 9 V V- K 6-* 

^'J***^fA'-2-t7h-^ 2 * 9 'J 6-HKo^yyfJV 

-fr W ffi * * y -7 - £ * tr *> 7) 4) « ft $ *l £ 0 
[0014] 

JSU7* f uy*7 >j|asfc«j*^*t, y* fri**rtWu-tz>x7- yy°t, ±%zy<< 




(11) IP 2004-46098 A 2004.2.12 

[0 0 15] 

t^-?.itT**So dtLf><7)##{i, iaL^7x7-jHi« (p K a #9 ~ 1 1 ) 
^pKailsH^pKaSr^oit^-el, itiKJ: ty. TM A RftX-mffivmM^* 
7ji-rzktfX-Z2>o -ItWjU *?-f^~5il^® (pKart s 3~6) "C«£> „ CL O J: 

10 0 16] 

j@x.&v> < o^<^#<7)f!lj5£^-;i& 0 ^ 1 K, ^ < O^EE^y a >tJ: «9 > 

xJVWffi&<*>&ll£»LT^K£ai-* IS2K, i *L *b <?> y - 12 . 

[0017] 

1TW.y* Y h ^ftiit^fl, 1 9 3 nm^ft^fcjJfcStfc .fc «9 SHStt&O/** 

"7;v^- n • 7JV3-;i/ • 77 y h • *° y v - £ ig^-T & i £ 

[0 0 18] 

[»Wo**o»i] 

I*7t5 * *i*o #3M§<£>7* h ^«t^^±^ S^nTiig&7 7 y v-- h 

ttzit* 77 y v- b&*m-r&*:; ^-*^tr«K'; v-£-g-?>o , #5eo7 7 

[0 0 19] 

&5 0 0 ~#J5 0 0, 0 0 0 K;w h>Ofl>?i*tL, L< it, %} 1, 0 0 0 1 
00, 0 0 0 h J: iDSfi L< tt. #&5, 00 0 5 0,0 0 Oti^o 

[0 0 2 0] 

7-7-S:i^tSit^T^So fllxJ*, 3 0®ft%oJ£i£ifti^Jg7>*y ^-Sr-^x.* 

, ^iJx.ff2 0l&^, $f!j-C\ ttm%}mM*Ktt®rr&ZkK£*)frm*tl2>o *'Jv- 
[0 0 2 1 ] 



(12) 



jp 2004-46098 A 2004.2.12 



[0 0 2 2] 

M tzli* v u- h • ^yv-ii, J^T<7)— jft^-e^i-i ttf-?% &o 

[0 0 2 3 ] 

Mb 6] 




[0 0 2 4 ] 

tt-e, r 1 it, &m (H) , (CHs ) fc^ofca«Sfcii53*tt«o^*Ski~ 

2o?)7;^ h'J7;v*n^f^ ( c F 3 ) , (CD „ ( F ) t o 

fc-b^ 7 ;v*n>ft4 fcji/ , c-7>i'*n'fbUfcE«*fc»i^tt«lfl!)^**i ~ 2 o<?)7;v* 
4 fctt*>nj?- h 'J ^ (CN) *Wto R 2 tt. io©f'j7;v*n^f;vi (C 
F 3 ) **1-**ii»ilffl52^S*fctiS»jJ8J»^'C. fcL**fcT*itf, tt&flSM^ 
, «t <904 L< {±yn tf;vt^{i-f v^ne^fcv^fc^l&l ~ 3 0 <7))!bTOS<7)#^: 
ftilo^h'J7;vtn^f^i (CF, ) ftfcfcO. Ztz\±, Wfeifcli** 

i<??^#^-e, jffU< ii7i^^i/>:lit7f-;vfcv>o^KfSt5~ 2 oco^co^a 

U R 3 f*> (H) , (CH 3 ) , MJ^WEM^JV (CF S )> 

n^f-;v (CHF 2 ) „ :7Wn^;w (CH 2 F) „ ttzit, -fe 5 7 W n<fc4 fcl±/< 
-7/u*n-fbLfciB]W»3fet?> 04 t< fiRH&2~2 0 R 4 Ji, h'J7**o 
*^JW (CF 3 ) > v'7Jl/tn^f;V (CHF 2 ) > 7 )V * n f- )V (CH 2 F) > ttz 
li, -fc3 7/p*n-fk4fcli/"«-7^*a>fkLfcill»]KS-e, 04 L < tt£t3g»2 ~ 2 0 "C 

R 3 fcR 4 t {il^C^^-e^oTt J: < > ^otv>TU^o 
[0 0 2 5 ] 

?n^*->;wi:v>o*:R|f$t3 - 3 0 "C* & o EH*fc, »t?fi> R 3 *3=t^R 4 

[0 0 2 6 ] 

3§r#8i&tt, F, C U BrifeliliFDW (-0H) > t^fV (=0 
) ttzii-hVfr (-CN) tv^o7t#(7)tl^-e*^^S^?tLT'b J:v> 0 
[0 0 2 7 ] 

04 Lv>*ife<«3$-c{i. -r-wu 3fes>*KH*>*v v--e&&, l, l, l - MJ 7 

WD - 2 - K Kn + i' - 5 - ^>f ^ • ^ ^ 'J W f (5^7) > 1, 1, l-hV7 
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)i>*U- 2 — h V 7 )VyfrU **f-)\>- 2-M Kn^ry- 4 -sOf-fr • * 9 9 'J V- Y (j£ 
8) ^ 2- |[5- (1* , 1' , 1* - h 'J 7JU*n- 2' - F'J7Wn>f ;v-2 
' -KFn + y) -/ntT;p] / ;v**;W-)M j??W-h (5^9) ifcliiJtfcKHBift 

[0 0 2 8 ] 
[ft 7] 




0 



[0 0 2 9 ] 
[ft 8] 




[0 0 3 0 ] 
[ft 9] 




[0 0 3 1 ] 

5>iV>ofcg^7'n h ^ipjlE+H, -1 5 1 1 ?tTlf ^fiJt-C n - 7*f 'J f-i? 
Atv>ofc2 3*ft3££RJ£ £ d £ H J: *K ^tJy*- )\y<n>V T 

[0 0 3 2 ] 
[0 0 3 3 ] 



(14) 
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TfcJtlcJ: *) W "7 -f > • 7Wn7J^-W^M ^'JW htfcfiT? y V- h • 
*n [5. 4. 0] -1 - t/yflsy (DBU) £ fctt h V xf JV7 ^ > £ ^ o fc#fJifc 
[0 0 3 4] 

*£; & &M<o* v frWL* mm? &z-t&x~£ , mwtt^-otz, 1 o^n 

fcfcfctofftSrt- SiSi-e^?^ fh?KK07?V (THF) -e*fts*L*o 
[0 0 3 5 ] 

7 n * ;v e y - jv33 J: * * y Ji/Bfcri*, f- jv • ;u • h > o tzW&k? 
n h > Y§#M-Y§f!IS *U l 0 ofrtf) 1 y y?yyz*T vR;iMllftfcv>ofc^7-n# 

y»a*. fliTi-*ii:t*«t «tjn£ft& 0 eo&tf, 6ort\ jku*Minnft3*t, 

[0 0 3 6] 

*55fS"7 * M/yT, ><d*§-S\ yftZ titzv 4 )VJ»<Dmyt2 ft>tzW&-h^$M> ft 

[0 0 3 7 ] 
[0 0 3 8] 

&yo*^f&z t^-eis^, ■rtubKR&fjJU) &?>-c»i&v> 0 ^'ja^y^JffiU' 

[0 0 3 9] 
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[it 1 0 ] 



\ 



\ r 5 r~ l 



N' 



/ R 6 V_, 



R 9 



R io 



[0 0 4 0] 

iCl-e, R 5 , R 6 , R 7 > R 8 , R 9 ^ct-^R 1 0 *)#/Mi, Tfcfg (H) > IIJTOSS 
fcfi^#»i£«r^-*-o ±&LfcIiJKi£g?>fl)i: LTIi, ^f-Ji/g, /ot'^I 

**W*it* s -C§*o EFit&^U a^y**) lo(?)#^(7)f!i: LTfi, Cytec ( 
West Paterson, NJ) P OWD E R L I NK (gfiffigE) 

117 4 & ^ t ^-e £ & 0 
[0 0 4 1 ] 

^©7* h l^-x* h0figtJ'C(i> *y7-07WD • TiV3~jW^^, t -T)\>*c)V • 
[0 0 4 2 ] 

SH*««Bj*fcJ: ^5ifft«i«#*t £ t 2>o «fJ8 

Ktt3*t*:MMM&£jffl (PAG) K.J: *)m.*%itk2i£&Zb *) i*Lt^LTl)J:^ 
Hi { ±aLfc»W£g4S?)*ftii:J: BT*t*4 <t ? K> T)V# U*«F*«55l«* 
[0 0 4 3] 

[0 0 4 4] 

T\ ^5 0 ; ey7-^^^V7-i5J:^5'Cg? *i£^3*7 v-fc^trtf'J v- Wt 
[0 0 4 5 ] 



(16) 
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■CIS, «Tjej|**L*J:9K««afett, Wife****, * 



[0 0 4 6] 
[ft 1 1 ] 



10 




[0 0 4 7] 
W 1 2 ] 



20 




[0 0 4 8 ] 
Kb 1 3 ] 




30 



[0 0 4 9 ] 
Mb 1 4 ] 




40 



[0 0 5 0 ] 

[lb i 5 ] 




50 
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[0 0 5 1 ] 

[it 1 6 ] 




0 



[0 0 5 2] 
[it 1 7 ] 




[0 0 5 3] 

±|B5£ 1 l Ji> 7^7 <; ? ? x ) u— h 19 > ±15^: nit r h5t Fn7;v7 U 

Jl^ ? ? ] ) V— hX~& 19 > ±I55£ 1 3lt 3 - 7;i'7 V ;V^^'>- 2-^Fa^>'/n7 

7*- 1 ->T ^ • * * 9 y h-C* «9 > ±IB^: 14 fi, f^y^n [5. 2. 1. 0 2 
• 7 . 0 * • 6 ] - 5 -**V-*>7*:fr-A'- 10->n'JV-H?*D, ±IBS: 1 

5(i, f f7v^n [5. 2. 1. 0 2 • 7 . 0 4 • 6 ] - 5 -**V-* v-f*-^- 

1 h-e* > ±IB5t 1 6 MU ^'J ->~>*Jl^ ^9 1/- h >? > ±I£^ 1 

7 it 2 * 9 ;i/*4r->- 6 -k Kn+y^ fjvt7^ i^>-c&& 0 ±ia^: 1303 

-7;V7 U ;i/^-^r->- 2 - £ Kn+-/7*D y 7°- 1 -4 )l> ■ * 9 9 'J V- h • Dt/v- 
£ J: r>* 3 - 7 ;p 7 U i^^y- 2 - fc Kn^->7°n ? 7*- 1 -^f ;v • W - h -a* 

yv-fi, Hf^o^ey v--efc «9 , *0-cfi> fiSUw^jfew^ t fCta^S *i& 0 
[0 0 5 4 ] 

JJD*.T, I#I7* H/'^ MfldM&TWt, TJ^-J^V^fcWW'f h £^tf 

±&L£^##Jc7)fl!lt LTJt ^ya^UJK ^7^>> .x.jj^S'K, • ji- -r ;w 

&X.xfz.tih<DU&m*^f*> i^ s T-|l)^ iiifetlE^ii* few-cji^^o ±i£L 

[0 0 5 5] 
[^18] 




[0 0 5 6 ] 
[ft 1 9 ] 
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[0 0 5 7 ] 
[it 2 0 ] 



[0 0 5 8] 
[it 2 1 ] 



[0 0 5 9] 
[it 2 2] 




[0 0 6 0] 
[it 2 3 ] 



(19) 



JP 2004-46098 A 2004.2.12 




[0 0 6 1 ] 

m 2 4 1 



H 




[0 0 6 2] 

±!B5£ 18 1*. 2 -p» >; yv**^- 6 -fc Ko^y^f;i/t7^V>t^ <9 > ±fE5£ 
19li, 6-^?^y^^'>^f-^-2-t7>-/PT*t), ±S^2 0li, 2-fcK 
n^->^^;v^ y V- hT&VK ±f£^2 1 fi> Kn*v- 1 - 7^v>f jv 

J 9 9 V V— h-eab ^ , _hfBj£2 2 {*, 3 - Ka#->- l -7^>f JV7^ 'J V- h 
±IEit2 3f*> 2 - ^ ^ ^ 'J ^ ^ y 5 - H K D 4r y p( f JV y ;i/ JV t > tab >) 
, ±155^2 4 (*. 2-7^';;^+y-5-t Kn^f^^f ;i//jv*>t N /t^l.o ±12 
5t 1 8<7) 2 -p< y 6 - Fo^fy^ *f-)\' J ) m ~J 9 Wy 38 £ CFJifS^ 19^)6- 

[0 0 6 3 ] 

• ^X-r)V, 9 -V-v 'J • T^^r^ • i-r- T-tr * - ;v $ tz 9 -)V t v» o tc&K 

Tl*> ^<7)4i60^^Jfi> C t *> 5 -C£ £, 
[0 0 6 4 ] 

m 2 5 ] 




[0 0 6 5] 
Mfc 2 6 ] 



(20) 
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[0 0 6 6 ] 

m 2 7 1 




[0 0 6 7 ] 



[0 0 6 8 ] 



[0 0 6 9 ] 

Mb 2 8 ] 




[0 0 7 0 ] 

Mb 2 9 ] 
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[0 0 7 1 ] 

5 -p* * ? 'J n-T 2 , 6 - 7 y ii )V^y 9 h y~e$,& 0 

[0 0 7 2] 

r - ;kt)t-^- > Ltzfe, $tz\±^ Mr ;i/a - ;i/* s , ^tL-Ttil 
SiVCb J:v* 0 

[0 0 7 3] 

*L*Jfa»«l*5£tt7 * h US'* h t LT#Ctjflt*J, 3 *>K, *3&91 
[0 0 7 4] 

fi, _h&L* <fc 9 K> 5t5 ?>Ty- 'J h i *Ji^ ■ tyv-tWK'J 

-g-tfo * f > • **7*T4 >9-k\,^tz%\t>tltzj5mK£ *) y * h ^yX b #ft*j&ti-t 
&c\k if*-? 
[0 0 7 5] 

*$kW<T>l5mZ, 193nmifclil57 n m<7)MIi ^ o ^:«MMi: 7 * h 
JtZtitz?* h b<?)f£Hf^ W&tf* ^K>wait, i ^li^tt^J: <2nfc*L*:fl& 

[0 0 7 6 ] 

^?>m> s&« 3*1* u M&mit*££i& 

^ TatoglR^O^^^^-S^^fc/Bv**^*- • -xrx9 k LT&m-r2>z\ktf~? 

§ o 



JP 2004-46098 A 2004.2.12 



[0 0 7 7] 

•v^x-f >^#«IE*ISr*i-4#^ (PAB) Sr^trifcJi, UV> 

o PAB^nwii, ^J8 O^-^Jl 2 OtXaSK-C, &J1 0#~£>1 2 0#NU /ftSIO 

S« (Wittf, ^-^^m^t-)' 7£#tf o £ft tv»PABfi, nor 

-C6 0f3>M-e&s o 

[0 0 7 8] 

±aLfcPABifet^b*T, y^c+fctf* > • -f • (PEB) 

Fky'x h^^Kft-LTfM^i: $ *i&v^<7)0, 'J V ^ 5 7 <^$^Jjfc^qnfr $r^S^ti|■'$~ 
jg-c, *&i o#~#u 2 o#H, Vx-^ttzitMmz^-^yy-r&XTyyz^/vX^ 

Xi>£^o Ut L^PEBIi, 1 1 0tt6 0#Kf*l>o PAB7o«t PEB7"n 

ja^tt^- * yy-k t*t^ o tz , mm%k x *> ti*ft*^ft*«ffl Lxn^nx & 

tt rt: tajA^f^fJVyyyf >*3J: E>V £ fc ti iSMU fc v» o *: <7> -> 'J Mfcjfcl 
itttc|?If,*t^ t<^-C(i^^ 0 

[0 0 7 9 ] 
[0 0 8 0] 

[0 0 8 1 ] 
[*«6^!l] 
(*^J 1 ) 

(1, 1, l-h'J7*'tn-2->'J7^D^f*-2-liKa**/-5-^>f * 
• * ? ? V v— , l, i->V7;vtn-2-h'J7Wo>f;v-2-fc F 

(1, 1, l-h , J7J^a-2-h'J7Jl'iD^f;i/-2, 5 > * > v# - ^£ J: 
Cfl , 1, 1- f , j7;vtn-2-h'J7;^n^f ;v-2, 4 9 y *J*-)V<DM 

m) 

JEi&fln:? r ^^^Sr-Hx-fc 3 PO, 3 L J*US "7 9 7 =r 974mL (1. 95mol) 
©**7>-v>f^7;V7'f FM (THF^i:2. 0M) *$6JnLfco 4 0 0mL<Di 
2)eT H F + 3 5 3 g (1. 7mol)»l, 1, 1 - F <; 7 JW* n - 2 - h- <; "7 JV* n 
JT^- 4 > - 2 Jl'SrY^LT^Jin? r > * )U&Mtz Ltz 0 75^3^ 
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, S^L/:^ 2 BmMU-eM&mZ&WL, «EK7 5 OmL (2. 2 5 m o 1 ) O 
3M N a OHTkvMSrgsflDLfco n-^ij • x^jKV- 9 ±<VKl&m.&®*mm 
i^T2 X 5 0 OmL^yif^-fJ^ffl^T^Hto ££rf:Bfft£> 3 0 0m 
L^THFtCiiL, ^-<7>Y#i&£, 2 5 0mL«7r>^JK fy?JV-f-^> 
is .1:0^^*7^ • *9- • ^-Sr^x.*: 1 L^3 P«77X3i;^L/:o 2 
5 OmL<03 0 %&mik7k1g-?m)Uy r )V^mti Lfco 7 7^3«:^U l£#L>5r 

5%HC 1 £fflV>Tp H 6 ('Jh^7i£) ClSL^ i-f 
;i48£fr3tU tKvS^+B^ 2 o<7) 5 0 0 mL-i---r JVCJim L£ 0 2 o<^)5 0 OmL^ 
«7>t-7Ai77^>tS:ffiv^> ^Sttfc^ti^ft&U MgS0 4 ±"C 
^^.t ^^^-^rT. 2 oc^-f 5 : 5 5 (2° 11°) *S#!$J 

-C&£ 3 7 9 g(OffiM^#^o 12' ' V i g r e u x ^iLTlit^Ci:i:<): *3 
, v*-;i/Srl. 0 mmH gTb p 4 7 V<Di><D (2° T^=r-;i/) 33 J; V s 1 . OmmH 
g^bp55t;o ! ()^ (l° 7;i/3-;v) KfrBtLfco 2° r;vn-;v{i. -fSst^Sft^ 

[0 0 8 2 ] 

(1, 1, l - h 'J 7;vtn - 2 - h U 7JV^n^f jv- 2 - k Kn^f->- 5 -^vf 

• 7 9 9 <J U- h (5^7) <7>mU) 

y F • 7 y" — 7 > fy'^JV • -9- - *7 - 9 & «t ^'iiSAP 1 L?>£ 

ffii«7 r y^W^x.*: 3 U<D, 2LM77^3t:, 5 9 OmL (0. 9 4 4 mol 
) ^)n-/f)Wjf7A (^^T^K 1 . 6M) $r^inb7t 0 3 0 0 m L ^i^RTH F 
ff"i:i07g (0. 4 7 m 0 1 ) <D 1 , 1, 1 - h 'J 7 tf - 2 - MJ 7 n 7 
-2, 5 ^ Vv^-^-C^iP^ r V^SrM*: L£ 0 777=r£?&iPU 15*C* 

CTt^-* vy zS-mM*. 2 0 0 mL©H*THFC54. 5g (0. 52mol) ©I 
it* 9 9W4 )V*mM-r&<7>K 1 0 r-e 1 I^K^SATflTt^ c: k HJ: »9MiS*i& 
^M-C*^>iii)P<7)2 f^ffi^LTto M^-^tlSr 5 0 0mL^yxfjVi-f^*|}L 
fcflL *MK*t»T4ii:ai?*, 2X50 OmLffrfDJfrffcT^-^A fcT^ 
K£*)fo&L, MgSO, ±-Cl£j*$*, 1. OmmHg, 7 4ttI®L (0. 5 g O 
7x;f7y^iSJ:^i:^-yM:»Uo) , 1 0 9 g <D 9 -f h Mk&to (JCT 
7 9%) 
[0 0 8 3 ] 

(1, 1, 1 - h 'J 7^n - 2 - h 'J 7il/*D^f fl/- 2 - K Knt-> - 4 -^>f JV 

• 7 9 9 'J V- y (^8) «>SIS) 

1 4 2 g (0. 63mol) Ol, 1, 1 - MJ 7;i/#n- 2 - h 'J 7 n 7 2 
, 4 -^>^y-7t-;vi:> 793mL (1. 27mol) n - ^ 'J t> A ('x* 
^T^K 1. 6M) k, 73g (0. 69mol) (Dl&ik* 9 9') n^;i/^ffflLt, ± 
ai/^ 9 9') V- h ^H^^fe-C, MWk^£PS£U 1. OmmHg, 6 7 
ttlSt, mW~C. MeKDXJ frk LX 1 4 2 g (76%) CD 2 0 *99 X )V-Y*% 

[0 0 8 4 ] 

(£Jftfll 2 ) 

(2- I [5- (1* , 1' , 1* - h'J7;v*n-2' -F'J7^n^fJV-2' - 
HKn^y) 7°nn°;w] ? ^ >j i^- (5^9) <^j£) 

(2-t Kn^ry-5- [ (1* , 1' , 1* - 7 n - 2 * -h'j7^n>f 
;u-2' -kKn + y) 7nk';i/] 7^^;P^><^P^) 

n^fV-y- (g^&AP) > fy 9 • *--=E> - 9 tottf-* jr^r <t v 9 • 7. * - • 
-£'Dli/L£ 3 PO. 5 0 0mLjtU&7 97 3^ 173. 2g(0. 6 3 m o 1 ) 5 - 
[ ( 1 ' , 1 ' , 1 ' - h V 7;i/^-n- 2 ' — MJ 7 n 7 ^-Jl'- 2 ' - t Ko*y) 



(24) 
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^■ntfjv] - 2 - J )\<i$)V*y t , lOOg (1. 9mol) <D*cWL (8 8%) £iPx. 

(2 8%) £«u flaiLJWLme o vKm&vs&im #*p^ jis* 

#I*U Ti$:> 5 0 0mLWyxfJl/x-rK"flU 5% (v/v) HC1 (2X 
250mL)>7lc(2x200mL) ^J:^?^ >-C»»tTifti£ Mg S 0 4 ±"C 
i--r^^*Ki»$*, 0. 8mmHg, 9 2 tTl^ iCTUT, li"e, ife 
<7)^-^;V<h LT 1 5 6 g<D9 4 YMt&m (84%) *#fc 0 
[0 0 8 5] 

(2- | [5- (1' , 1' , 1' -h';7Wn-2' - h U -7;w^-n^f-;w- 2' - 
tKn^rv) ^nt'jp] y;w#r;w~;M ^^^'Ji/-h (j£9) ?>W§£) 
zfr-A-'sy K •7,^-9, T s J9fr • •9--*^ i^^i^AP^^r-rs 1 L<7>5e 
JE^iJD"7 r V^Jl'Sr'ffitx.fc 3 PW, 3LAJg75^3|:, 14 7. Og (0. 5 m o 1 ) 
?)2-kKnJf->-5- [5- (1* , 1* , 1' - h'J7Wn-2' -h<;-7;v*n 
;*f-JV-2' -t KD4f-» 7nt'jP] ;^t>fc, 1 0 0 OmL^i^KTHFi:^ 
tDX-fco ^^r^X+'H 6 6 0 mL ( 1 . 05mo 1) ©n- WJf^A^l. 6Mi 
7 r Lfco 7 ? * a £ 5 *C i -C#23l U ^fiV'Jf^Atl?:^ 1 

C5 7. 8g (0. 5 5m o 1 ) OiSLfkjt 9 9 «J n>f 1 Ot^ioM^^ 

*rr& fc t *>n> < ijiTtJiHa i)»Lfco ii-^f*. ic&ij, 

fcfc* J: 3 fc, #«lLfcHC 1 (5% v/v) £«1U n-*»; • i^aKU- *±<E>§ 

M g S O 4 ±t?$£i*$*. 0. 6mmH g. 12 0 'C-e&l&iJ X im® L (£J:*- 
1. 0 g 07 x y f 7y > ^If J: ^i: ^ 7 h L/to ) > jSWtN ffit-feo^JV 

tLT130gO^-T YArft&m (7 2%) 
[0 0 8 6 ] 

(2- t [5 - (1' , 1' , 1' - f'J7Wo-2' - h 'J 7^n>f;V- 2' - 
tKo^y) 7nt°;i/] ^^^'Jl/-h (^9) <^S!l^H«) 

3- (5-£f*n- [2, 2, 1] ^-7*-r>- 2 ->f ;v) -1, 1, l-HJ7^n 
-2- (b'j7J^n^f;v) -2-7"nAV-;V (NBHFA) (5 4. 8g> 0. 2 
Omo 1 ) ts *9? i) )VWt (51. 65g, 0. 60mol) 5 0mL©x-f^ 
=r>r^^ v^-f-f y 9 • * * - 9 is «t ^IftAP^MfcAJl? 9* art 
CEfLfc, 9 8%C0«m (6. 0 8 g, 3. 25mL> 0. 06mol) * 

, ij«u#gbr^y>nj:»j msT-vgT-r & c t k ct >9 m% l * 0 it* 

> (T H F ) T« U ^17 - ^fcifc ( 5 0 g , 6 0 0 m L O D I tK* K 0 . 6 0 m o 
1) 4>^'KS^ft^\ 2ltTO^Lfco ^©t> 2 x l 5 0 mL^~r Sri* ffi 

Lfco fir#3*Lfc*ttam4»«r, 1 5 0mL«»-««L, f*LK8v> 

fliLfco MET«t4ISi:J:»)2mmHg, 14 0t5"C3 2. 4 4 g««4 
[0 0 8 7] 

(2- I [5- (1' . 1' , 1* -h'J7Mn-2' - h 'J -7;v*n^f-;v- 2' - 
nFo + y) yofjv] y;vjK;vx;i/j ^^'Jy-f (5^9) <nW>2 <r>%<r>Wk) 
3- (5-tf->^n- [2, 2, 1] a7t>-2-{JV) -1. 1, l-b'J7JV*n 
- 2 - ( h U 7^o^ f-JV) - 2-7*n/V-^ (NB HFA) (4. Og, 14. 6 
mmo 1 ) *99V)l'WL (1. 2 6 g, 14. 6 mm o 1 ) fc, t -7fJV»f3- 
;W (2 5mg) 2 OmLWfWff • (MEK) K&ML1t 0 U V 



G5) 
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V^T-ym. (H 3 PW, 2 0 4 0 ) (0. 4 2 g, 0. 146mmol) £*SJDU M 
^X^mLtzo *<D&m^X, 3 o?) 2 0 mLO 1 0 % (w/v) V - ^7)CY§i£i3 X 

If (7 5 0mTorrtll5r-119r) L, *fefe<&?frfc (3. 5 8 g. 6 8%) 

[0 0 8 8] 

(*Jfcfll3) 

(6 'J Jl/**^**-^- 2-±y 9) ?>*)£;) 

6 -fc Fn^->-2-t7 hx- l^SHS) 
ilftAPtv^f ^ • • 1 LAIs77^3K, 50 g (0 

. 27mo 1) Kn + i/-2-t7 hxRfc, 4 0 0mL^)^ ? 7 - ^ t £ iJP x 

^3&3-£, 5 0 0mL^xfjV.7*r-h*fflK'|fSU 3 X 3 0 0 m L Of&m N a 
HC 0 3 , 2 X 3 0 OmL^i^'f >T?5l£iR&iSfei£Lrt:o »v^fe<o«F?S*> 
M g S 0 4 ±-efg*?*, 1 0 0 m L t r-i&m U ^*^>£ffl^Tt9>o < iJjUlLfc 

,mpl9 6t;?)i(?)t LT5 2 g <7) * >f h (9 5%) ^^: 0 

[0 0 8 9] 

(6 -fc Kn^r^f;v-2-t7 >-;VOHiS) 
^--yN'-^.y K • fy^^ • tf^&AP^-*-* 5 0 0m 

L^jeJI^P? 7 3 P<7X 1 LAJ&^^nK, 1 lg (0. 2 9 m o 1 

) <75'Jf--7A • T/W 3 2 0 0mL^|*THFt^JlllL^ i^OD? 
r 4 0g (0. 2mo 1) Kn^y-2-t7 1> x- hit* 

< <9»b7to ^iiLHi^SriS^U W#*PU ttlt 1 0 OmL^^ILfc,, 5 
% (v/v) HC 1 *fc&'fe*>SiSift*ffir> x^;v • r-b-r- h £JfH>T&li#Mttm L 

x- h4»<Z>SHrflfr*IM&fiS*T, ^-ya<7)7^ m p 1 7 9 - 1 8 1 V<Dt> 

<Dt LT 3 o<7)^ n y -7*I*lJC^tf-3 0 g<D9 4 Y Mt#* (87%) 
[0 0 9 0 ] 

(6 9 9 V )i>**i/*?-)V- (Si 9) <r>-&$0 

k • x9-7, r~J9)v • -nsXtf^ikAnzm-rz 250m 

L<D^J£^My r y*)\>*mk.tz 3 a<D, 5 0 0 mLM77^3t:> 25 g (0. 14 
mol) ?)6-t Kn^ypif;i.-2-t7 F-^h lOOmL <D$£fcT HF t £tJPx_ 
£<> 190mL (0. 3mol) <On-7f JV'Jf ('^•9-> + fc: i. 6 M) -Ci&flP 
77>^;vS:i!tLfco 5V$ x*y?x^*i%WL, l 5 r*i»*>iaj9P-e<fc#L 

< T'f-JWJf--* Afcjft&llLfco 10 0mL^i*THF*(:i4. 9g (0. 15 
mol) <rt3L4t*9 9 x ) n-f )V<z>mM* 1 0t*i«*ML4!J s ?)tJ)o < *) fl^Pf 

«J1£#8IU tIc^St, xf;v . 7-bf - J- *JB^T«ltii Lfc„ *£*3 frfc 
is«l:^7 , 7'fy«L, ttj»*J:V|RII**fc 0 ^*-*f > 3 5 % 

tr4?» M&Z^XtyfrVJ h<omfot LT1 9gtf)N h Mb** (5 6 

%) 
[0 0 9 1 ] 

mmm 4 > 
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(2 9 9 'J ns**^ 6 - Kn**/^f*t7? (^1 8) ?>£•)&) 
t*v?JV • SlttXPtv^^f'f • 5 0mL<7)g)± 

*All7T 3 5 0 0mLAJ875^3C, 2 5g (0. 1 4 m o 1 ) 

^g-ti Fn^^/^f ;v-2-t7 f-JV^ 2 0 OmL^^^nn^^Vt, 14. 5 
g(0. 14mo 1) Oh'J xf;V7 ^ > t £jDX-£ 0 3 QmL<DV9 n n pytpK l 
4. 9g (0. 1 5 m o 1 ) <7)i&1k* 9 9 V n>f ;K^»^"C^iD7 r y^fr^Wz Lfco 
5ti:7?^3^U 1 0 T5*ffiOfi&*fiy$L>5:i& < &:£R«:*9>o < i9^T-r^»it 

> MgS0< ±^^i3<fcO i ^3§S-£, M^^t^^) 3 5 • 7tr- h 

^ ^3&£-£T, *7*7>f h<7>@#£ LT 2 2 g<7)^^f hMt^fe (6 5%) £#fco & 

HUT*-* it^i, 
[0 0 9 2] 
(* Jfcfll 5 ) 

( 3 -^;p-7 ij KH^V^n '7 7°- \ - 4 ft> ' * 9 9 x ) V~ \ (^1 3) 

J 9 9 V )^WL ( 1 0 g ) t> 7A'7'JJI"/y^*"i-f/I' ( 1 5 g ) t> h >J J-f- 
;i/7 5> (0. 3 g) iOfi-g-fc* 1 0 0 t: ^ TilPtt L. &m<D2mm 

•CI 0 5 *C2 -efltif&Lfco GC^tf-e»i, 9 6 %«0^b^Sr^L^ o x-r^ffi^i* 

Wfcu *-eft»u &>«iv-n«u M g so 4 *Bv*Ti£i*3*, * 

i&L> n-^'J • jiytaKV- h LT, 2 3. 7 g <Dfr-f-frKM&<0* 4 (9 4. 8%) 

[0 0 9 3] 

(**«6) 

(19 3 nm*°vM:7* h U^* M:f fflt^^'Jv- (^9t^7W2 7 ?>*a^# 

2 _ | [ 5 _ (i' , i' , i* -h>j7JVin-2' - h 'J -7)W*n^f-;v- 2 ' -fc 
Kn*-» ^ntT;v] /;v**JV~;H ^^^'Jl^-h (5S9) (5. 04g, 0. 014 
mol) I, 1, l-hV7;vin-2-h'J7^n^f;v-2-kKn^V-5 
-^>f)V^^'JV-f (5^7) (2. 06g> 0. 007mol) 2 - pt f^V 
T9-?>^^ - * 9 9 V- Y (5^27) (3. 5 1 g, 0. 0 1 4 m o 1 ) t, 32g 
(7)fh7tFD77> (THF) k*. 3>fntliftAPtS:iUAfi7 7^3 
W^JtZ^fbfco 2, 2' -77*^77fn^ h y JV (A I B N) (0. 2 3g> 0. 0 

o 1 4mo i) ttmm^mnL, mm-r^t^mwLtz 0 *<o®t, m^trzitmm 

(7 0 OmL) +i:±EiMTt^iiCJ: «9«6iJHLfco ifcSRLfcatf 
'j7-t5au ^*t> (5 OmL) ^fffllT2»U 6 0t^T«? 

[0 0 9 4] 

<*fc«7) 

(19 3nm^**l7tF l/^ h (^7^1 9 ?>*M-£*#) 

1, l, l-h'J7JV*n-2-h'J7)i'in^fjk-2-i;Fo^->-5-^>f^- 
(5S7) (5. 30g, 0. 0 18mol) 2-^?^'JW*->- 
B-KFn^fW^V (^1 9) (0. 49g, 0. 002mol) t, 18 
g©THFt*, 3>r ? >^-*3J:a f M^^AP$:#x.^A^7 9^3rtHlK^L7to A I 
BN (0. 13g, 0. 8mmol) *±fa$Sifcfc*&(jlI L> iftii-Cft^Lfc, 

smm^'MLtzo *<z>lfe, ^**yy (5 o o mU *^<#?££YgTi-& it iu *>«&onL 

tz 0 SMftLfctfy^-fcajiU (5 OmL) ^ffflLT 2 60t^) 
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10 0 9 5] 

(19 3 h Vi?7, b (^8^1 9<7)*t^ft) O-g-Jjg) 

1, 1, 1 - h x ) 7fc*u- 2 - b <J 7i^o^ f-ji/- 2 - Kn#->- 4 • 

(j£8) (5. 3 0g, 0. 018m ol) 2 - * * * V 
6-kKD + ^f;vt7^1/> 9) (0. 49g, 0. 002mol) n > 

■fV-^Js iCffiJlfttAPi: SrfltX-fcA/g?^;*:**?) 1 8 g<*>THF»*«SflOLfco A I B 
N(0. 13g, 0. 80mmol) ^ ±K»«fc«iDU TilM^Lfco * 

18«IL/to *V>&t. ^*r*ry (5 0 0mL) *Kfej$i&ffiT-r&ztK£ «9g*flP 
Lfco WL/vi*°'J-7-^^mb> (5 0mL) £/B^T 2 Hffiif* U 6 0t:^ 

[0 0 9 6 ] 

mmm 9 ) 

(19 3nm^#S7*H/^h (^8t^9 tS2 0©*l^ft) O^Sfc) 1. 1. 
1 - h V y )V*u- 2 - b 'J 7 )V*u 2 -t Kn^rv- 4 • ^ * ^ U 

l^-h (5*8) (2. 5 3 g> 8. 6 1 mm o 1 ) 2- I [5 - ( 1 ' , 1' , 1' 
-h'j7J^n-2' - h 'J y )V*u Jf-fr- 2 ' -tKn^-» yntf;u] y — 
;w| (it9 ) ( 1 . 5 5 g, 4 . 3 1 mm o 1 ) £ , 2 -K Kn^yxf 

;i/ • >; 1^- h K2 0) (0. 1 8 7 g, 1. 44 mm o 1 ) i A I B N (2 

3. 5m g> 0. 14 4mmo 1 ) tffflUT^f V 7d tf ;v • T ;w 3 - )V ( 1 0 g , 3 0 

f^)t, 1 6«pw5RaELfco m.M.tx-Kmm.^^^mL, &m&)K%tw-rz> 4 0 omL 

ffi&U 6 0t^T-e2 0 B# 
[0 0 9 7 ] 

mmm 1 0) 

(193nm^^fl7*h I'V* MUMi * # 'J - & 7 <b ^ 8 t 2 0 ?>*m^# 

) <7>^J&) 

1, 1, 1 - h 'J 7 **n - 2 - h "J 7**a> f fl/- 2 - K Kn**/ - 5 - ^>f *- • 
>^^'JW-h (5^7) (3. 0 0 g. 10. 2mmol) 1, 1, \-b*)y)\<* 
o-2-h'J7Wo^f JV-2-H Ko^y-4-^>'f;i/- ^ 'J h (it 8) 

(1. 0 5 g> 2. 9 2mmo 1 ) 2 - M KtJ + J/xfj|/ • *$"J U- h (S2 0 
) (0. 190g, 1. 46mmoI) fc, AIBN (10. 0mg> 0. 0580mm 
o 1) i:V»ofc*W-*fflV», **fc«l9 fcl^fll^JE-effofco 

[0 0 9 8] 

(**ff9 1 1 ) 

(19 3nm^*l7*h U~y 7, M:fffltS^'Jv- (jt7iS20 <7)*S^#) 

m 

1, 1, 1 - f 'J 7JV* n - 2 - h 'J 7 f JV - 2 -li Knfy - 5 - ^>f ;V • 

^^'J^h (j£7) (3. OOg, 10. 2mmol) t > 2 - t Kn^yxf;v • 
>^'JP-h (^2 0) (0. 3 3 0 g, 2. 56mmol) h AIBN (8. 00 
mg, 0. 0 5 10mmol) t v>o tz* J £fflv>> **fcfl! 9 £ H#<?)#JR-eff o * 

o 

[0 0 9 9] 
(*ttMl 2) 

(193nm^^l7*h h Kaffir* *' 'J v- (^8 t^2 0©*i^) O^- 

1, 1, l-f9 7^^-n-2- h'j7^^o>f J1/-2-H Kn^y-4-^>f ^ • 
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(5£8) (3. OOg, 10. 2mmol) t> 2-U'n^->xf jv • 
^^<JV-f (j£ 2 0) (0. 3 3 0 g, 2. 56 mm ol)fc>AIBN(8. 00 
mg> 0. 05 10mmol) t ^ o fc* J ^ 9 t IM^M-CfTo tz 

°[0 1 0 0] 

(^%^J 13) 

(1 9 3 nm^**S7* f l^y'X MittffltS* 1 ^- 9 <7>M^#) <7>^)&) 
2 _ J [ 5 - ( i • , i', i' -fij7JUtn-2' — F'j7;v^n^f ;v-2' - V: 
Fn^->) T'ntfjv] yjv#;v^.;v| p< <j V- h (5^9) (5. 00g> 13. 9m 
mol) £ > A I B N (9. OOmg, 0. 0556 mm o 1 ) t V>o tz*;^- 

[0101] 

(*&#!) 1 4) 

(19 3 nm^#l7* h Vv* Mlffflt^^'Jv- (^8 ^^9 t^l 4^y?- 

1, 1, 1 - h 'J 7 n - 2 - h 9 7 JVt n> f JV- 2 - 1 Kn - 5 - ^>f ^ • 
(^8) (1. 7 5 g, 5. 95 mm ol) 2- | [5 - (1' , 1 
> f !' - h ij n- 2 ' - h U 7 jv^ 2 ' -t Kn*-» 7ne';v] y 

^^^'J 1/- > (jt 9 ) (0. 8 5 7 g, 2. 3 8mmo 1 ) T V 9 
^n[5. 2. 1. 0 2 - 7 . 0 4 - 6 ] - 5-i^r7-7yf*-JV-10-^^^'J 
V-h (5U4) (0. 5 5 7 g, 2. 38mmol) t, 2 - H Ko^-yx^V • ^ ^ 
^'JWf (^2 0) (0. 1 5 5 g, 1. 1 9mmo 1) i, AIBN (3. OOmg 
, 0. 0 4 8 0 mmol) h ^ o fc^e £J1 9 i: mffi-V^M^ft o fc G 

[0 10 2] 

(*^J 1 5) 

( 1 9 3 n 7 * X f tftfflt S*' 'J 7- «8^iM) <£>-£•)&) 

1, 1, 1 - h 9 7^0-2 - h 9 7 JV* d> f^- 2 - K Kn* 3/ - 4 -'Of-A' ■ 
^W'JP-h (j£8) (2. 0 0 g, 6. 8 Ommo 1) AIBN (22. 3mg 
„ 0. 13 6mmol) t v>o tz^ /v- ^Jfeflfl 9 £ I^Uf c^Jirefi 1 o 

[0 10 3] 

16) 

(1 9 3 nm^*'l7* M^v* MiftffltS*"^- (^8^2 2<?)*IM) <T>& 

m 

1, 1, i - > ij 7;v^n - 2 - h ') 7JVin^f ;v- 2 - n Kn^v- 4 -^>f-;i" 
(^8) (3. OOg, 10. 2mmol) 4-tKO^'>-2-7 
y?Z/^-)\> ■ j 9 9 U V- h (^2 2) (0. 5 6 6 g. 2. 55 mm o 1 ) h A I B 
N (4 1. 8mg, 0. 25 5 mmo 1 ) t V> o fc^e 7 v- £fl§ v> % * jfeM 9 t|W|i1l<0^ 

M-eft^tzo 
[0104] 
(^b#E'8'!l 17) 

(193nm*#S7*b Vv7 K:f ffltl.*"') (^8fc^22^2 0©*I^ 
#) 

1, 1, i->ij7jv^D-2-h , J7;i'tD^f JV-2-t Kn+^-4-^^f ^ • 
^Wn-b (^8) (3. 00g, 10. 2mmol) 4-H Fn^f-7-2-7 
y + )V - * 9 9 VV- Y (^2 2) (1. 1 3g, 5. lOmmol) t, 2-bK 
n^->o^;u -^^^'JU-f (^2 0) (0. 2 2 lg, 1. 7 Ommo 1 ) t , A I 
BN (18. 6mg, 0. 1 1 3 mm o 1 ) t v> o ±fE £ IW^Jfi 

■Cff oTto 
[0105] 

mmm 1 8 ) 
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(19 3 nm*y|7* hWX FCffflfS*'^- «9^2 7<7)*1^) 

2 - I [ 5 - ( 1 * , 1 * , 1 * - MJ 7 Ji/tfn- 2 ' - h »J 7 JV* n * * )V- 2 * - 
KO + y) ^Dt'jP] y;i/^;v-;v| (^9) (i 8 . 05g, 0. 05 

mol) 2-^fJV-2-7^>f^-^^^'Jl/-f (^2 7) (8. 4 0 g, 
0. 033mol) t, 79g<7)THF^, =r V7*>"9-j3 <fc tfg^&A A/a 
75^nfti:t§U« A I B N (0 . 55g, 3. 3 0 mm o 1 ) £ , ±1B»«K*J)II 

* 0 -e?>m> rt^£}jD&u 1 8^iiu, (1. 6D 

7g^r?STi-^^<h^ J: «9^jDL^o &M\^tz*°V h&L, ^**t> (1 0 OmL) 

T-2 0^j#-L, 6 0 , Cc7)*^T-e^?^^o 
[0 10 6] 
$gf?!l 19) 

( 1 9 3 n m*'yM 7 * f 1/y 7 f Cf fflf ^ ,f 'J 7- (^9^^2 6(0*1^) <D& 

2- I [5 - (1' , 1' , 1' - 1- V -7 )Vjru- 2 ' - MJ 7 JV* n y ^- ji/ - 2 ' - 1: 
Fn^ry) 7nt'JV] yjW-K;v~;H y^^'Jl^-h (^9) (8. 7 0g, 0. 024 
mol) t , 1 -ff-ns- \ - 1/ ? U s<Z/ *9 ? W-Y (^2 6) (2. 70g 
, 0. 0 1 6mo 1 ) AIBN (0. 2 7 g. 1. 6 Ommo 1 ) t^^tc*;-?- 

[0107] 

(^ttffll 2 0 ) 

(19 3 nm*'7l7t h VV 7, h K^fflf & *K 'J "7- (^9tS27i^2 9Wyv 

2 - I [5 - ( 1 ' , 1', 1* - h'J7;Vin-2' -h'j7J^n^f jv-2' -fc 
Fn^fy) 7*Dk'jl/] y^'Jl^-h (^9) (5. 40g, 0. 015 

mol) 2 2 -T^v^^-JP • y * * 'J V- h (^2 7) (2. 2 6 g, 

0. 0 0 9 mol) t> 5 -* 9 9 x ) JV**^- 2 , 6 - V > * frtf 7 * h 
> «2 9 ) (1. 3 3 g> 0. 006mol) t, AIBN (0. 2 0 g. 1. 20m 
mol) t v^o7t^y-7-$rfflu^ l 8 tmm^M^r^tzo 

[0 10 8] 

mmm2 1) 

(19 3nm^»*l7th l^v* M:f fflfS^'Jv- (^8t^9t^2 0 <D&M&fe 
) <£>^J&) 

1, 1, l-F , j7^a-2-h , j7;^n^f;v-2-liKo^y-4-^yf JV- 
y^^Ul^-b (j^8) (1. 31g, 4. 47mmol) 2- I [5 - ( 1 ' , 1 
' , 1' -h'J7Wn-2' — h U 7J^n^f J1/-2' -t: Kn^-y) 7°ntf;p] y 

>n'JWf (5^9) (0. 4 9 5 g, 1. 3 8 mm 0 1 ) 2-tK 
n^r->jcf-;i/ • y ^ ^ ij i/- h (^2 0) (0. 0 8 9 4 g, 0. 6 8 8mmol) £ > 
*9 (0. 0 2 9 6 g > 0. 344mmol) h AIBN (11. 3 m g > 0 

. 0 6 8 8 mmol) t ^ o fz* J ^lifctfij 9 t mB-V^M-Cft o tz 0 

[0109] 

(* ffiftl 2 2 ) 

(193 nm^**S7* h h^mm-r^tf*)-?- (^7 t^i 2<n&m^m 

1, 1, 1 - h 'J 7**d - 2 - f 'J 7** n> f ^- 2 - 1: Kn - 5 - * • 
&7) (4. 0 g) f h7HFD7^7 , jW^n-h (5£l 

2) (1. 55g) h AIBN (0. 18g) L^-d/z^ S ~?-&m^, vtgfct Lti 

[0110] 



(30) 
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miMW2 3) 

(19 3 nm*#a7* b V*J* hi:f ffltS^KUv- 7 fcsSl 1 <7)*E"f=Hfc) <^ 
A) 

1, 1, 1 - f 'J 7;v*n - 2 - f 'J 7JV^ f;v - 2 - t Ko* y - 5 - ^>f • 
^^'JV-h (5^7) (4. 0 g) t, 7*7'JW^i"JWh (Sll) (1. 0 
Og) AIBN (0. 1 8 g) fcV»ofc*y*r-*fflv», 2 2 fcEM*<&3MH-C 

[0 111] 

2 4 ) 

(19 3nm^**l7^ Uv* M:ffflfS*''J^- (^7^1 3 

1, l, 1 - h 'J 7 iVin - 2 - h 'J 7iVi f JV - 2 - H Kn y - 5 - ^>f JV • 
^^'Jl/-h (^7) (4. 0 g) 3-7JV7'JW^y-2-tKn^->7n^ 
T'-l-'f^-^^^'JWh (^13) (1. 30g) t, AIBN (0. 1 8 g) t 

[0 112] 

(1) *'U v-fc-frtr 7* M/y^hM^oT, 1irlE>K T J *7-tiU 
Ht3 0] 



< H 1 -o<DT? 'Jl/-hi fctt^ U V- b • ^^-^ R 1 f* 
> (H) > ff*Sfctt#R*S>#3gSfel ~2 OWTJ^^i, $fz\i, t^7^o 
-fk£ D<k^ tltzU&Lt fzl*frt$M<D%tm%L 1~20 ?>7 Jl/3r^£gU 

R 2 (4, HUIIBlWiKlfe^iR* 0 Sfctt 1^ b T J 7JV*n>fjvS (CF 

fiS^lL, R 3 Wt, tR^ (H) , ^f-;vS (CH 3 ) , h'J7JVin^jvi (CF 
3 ) > v^^n^jvg (CHF 2 ) , (CH 2 F) . ifctt, 4r3 

7 )V*uftttcU^~ y ^*utt2titzmffimM*m^^ R 4 »*> by^i'tfn;*?-;^ 
(CF 3 ) , ^7JV*n^f^i (CHF 2 ) , 7JW^np<-f-;v (CH 2 F) > tfzii, 

*»«nw#j, mm^mm, st«i> iiw^ <^i^*^^ 

K^i>> ±15 (1) MfBtttf)?* bVv^blMtlo 

(3) mTSSR 1 Ji> ^f-JW^ 4fclif'J7)i'*n^f/ui**t, ±IB (l) 
ffi^<75 7 * b 1/y^ b*afifc^o 

(4) Biris^y ^-(7)^^v>Sf4> < "b i o^o^ygK-Ii? ft&> _his 

(1) Ciei©7i M/y^hM^o 

(5) ffrta^y 1, 1, 1 - > y 2 - b v 7 ;w#n 2 -t F 

n^i/- 5 JV • ^ V V- b * tz\tZ*lKMM<DT? 'J V- b, 1, 1, 1- 

b V 7;W^"D- 2 - b U ^v^nM^-ji/- 2 -k Fn*y-4-^>f^ • * 9 9 y ) V — 
VttzitZtlKmUVTfVl'-h, I [5- (1' , 1' , 1' -bVT-JV 

^- D _2' - h ij yfy^nt 2 ' -kKn^y) 7"u\£)V\ J )\>-#)i>~)V\ * t> ? 

>j v- b £ fcte^-ftKMioT^ y b^£fc&8M^jt^3*L&, ±te (1) tcie® 




0 
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(6) iESAtttt, *JfM7* hUzSx h -cafe 4, JtfE (1) fcSBft^?* hVv^h 



(7) mtmMit, £*>k, *Mfcw ±ie (i) KH&w.v>y * vwx 



(8) fflB^^Jti, MUMM®<D7&fc*Km\\ZfrZ>. ±IE (7) KfE«c/)-7* M^v 
;v£<fc tFtr — ;v • jc-r-jp©/|?«: < t & 1 o£-g-t^ ±IE (7) C~fE®<£> 7* M/ h 



Mb 3 i ] 



R 7 s 



V 



RB 



\ r 6 r~ l 



0=( 



N' 



N 



)=0 



R 9 



X~m$ii> R 5 , R 6 , R 7 , R 8 , R 9 0 WZtl^H, Tkfg, ShJK^^ t tz 

\mmm^u-r^ ±ie o> fcia«<o-7* F^^mii, 

(11) IffaJiajS^fi. M/y^ft^^, JifE (1) Kf£^<7>"7* h 

(12) frlE^7 v-(*>4>fc < l oc7)-7;v^-n • r ;w n - JV^^Tfc^* 5 , S?C^$g 

( 1 3) mrfE$H^£5e&Sii> t -TJl/*^ • K t - 7;i^;v • jcj*-f ;v 

> t -r;v^r;v • x.--r^> * X zfr-t 9 - < t & l o£-g-fr> ±IE ( 

(14) UfTSE&fiftl&tt, 3 bK, k i> lo^at/v-^tr, ±IE (1) KfE® 

(1 5) miEn^ey ^-fi. *ttfl^*^tr, ±IE (14) fc|B«£>7* h ^->** MEfifc 

(i 6) HfrfE^^H^ t;v3-;vc$>4, ±|E (i 5) Kmm<r>7* h WTs YMtiSL 

(1 7) lfflfBJaj£«m, 2bK, mffimZ-srt?, ±IE (14) t|E«©7* hWXhJfi 

(18) li&1ESMS*Jtt, «HB«KV v-Kjg-^SftS, ±|E (17) "7* M^V* 

(19) fltrlE^#^J fi^ * 7 5 > , .xsK* v >\ 7'J)K th9KK07 
'J ;i/^<i: ETtf— jv • -x.--r jw?>^& < t i> 1 o ±IE (17) KfE®£>7* M^->* 

(2 0) TtfrfE4?£< Hi oon^ey v-fi. 2 'j 6 - t: Kn^y^ 

* 6 -* 9 9 V )V***y* 2 -±7 Y -/K 2-K Kn^p5/if 11/ 

3 - k Kn^y - l - 7^yf ;M ^ ^ 'J I/- h, 3-tKn+y- 
1 -TP^y + ji'T? »JV-h, 2 * ^ U ;w^-^r'>- 5 - Fn + y^ f-jw 
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t>m$i2ti&, ±ie (14) Kmmwy* b wt, bm$M» 

(21) mmm^it, *jfm?* bw* ft^s, ±ie a a) izmmvy * bw 

(22) mwM$u®\>z, *itw.7* Y vvx h-e^>i9> HtriB^^ (aio^nt^- 

fi, #MSt3!l£#tf> ±IB (14) Kmm^y* b V^Ts hM^o 
(2 3) THriB^ft < £: & 1 ocon^y 7 V )V* 9 ? y V- b , Kn 

7)^7 'J JM^^'JV-f, 3 2 - t KDJfi/7'0 -7 7- 1 -4 ;w 

•^^'JV"!" (3 — furfuryl oxy — 2 — hydroxyprop — 1 — y 
1 methacrylate),f^5->?n [5. 2. 1. 0 2 • 7 . 0 4 ■ 6 ] - 
5 -t^V-7>f A -JU- 1 0 - T9 U V - f f7-> 

* n [ 5 . 2. 1. 0 2 • 7 . 0 4 • 6 ] - 5 - * * v - u y 7*i3 - l 0 - 7 * 'J V 

itzteZ*lhV>m&®frh*Z>&frhM1ilZtl&, ±IS (2 2) K!B«<*>7* M/y 

(2 4) 1trlBia^fi> #vi7* 1*-C&*K TtfE4>&< tt> lo^)3t; v- 

fi> «fc*£5efc£*'&tN ±15 (14) Kim<D7* bVi?7> hMio 

(2 5) ftria^^ < t i> 1 oon^ey ^-i*. t-ZfA'^^n-f, i-^f-;w- 

o 

(2 6) Tifrffi4>& < £ & 1 0(7)3^7-7- (i N 9* h 7^^*>7? K, * JV 

> ±|E (14) fcfBJR<0 7* b hMtlo 
(2 7) Ttffffi^^y a *y- y n^f;i/^-^->- 7 -7fn7^ h >$$ XV s 5 - 

j ? ? y a>f n/yfr^zs- 2 , 6 - y" ;i^jvy->#;i/>*f9y- h V<r>'J?%: < Li> 1 o£-£tr, 
±12 (2 6) fc1Ett<Z>7* hW^MItiM&o 

(2 8) mia^y jftitMUKfcfcsfcSJifc^:?* h£&j»<DY§fi?£l£ii 

(2 9) HfffEn^y ^-{i, *^#>»*^tp, ±IE (2 8) KfZM<?>7* hV^ hffi 

. p. BJL. 

(3 o) irfS^y-^-te. y ;i/BUs «t cm y jvmwj?* < ti>i o^t^ ± 

12 (2 9) KUM<0 7 * hVvM YM.)&®o 
(3 1) 1, 1, l-f l J7Wn-2-h'J7Wn^f-jv-2-kKn^->-5-^ 
y^)v • y y-y- y b £tzl±*tiKm&<?>T? y K l, l, i->U7^*n- 

mU<VT? V U- b, I [5- (1' , 1' , 1' - h'J7Wn-2' -> 

'j7^n>fji/-2' -HKn^fy) 7de'jv] y;v>*?JV-;M ^ * y- y U- b t tzit 
ZtlKMW<DT?V V- bfrh%&&frhM1R2ti2>3L&'5rffi%:*:y 7* b 

wt, bm&yno 

(3 2) 3 -7)1*7 y n^v- 2 - k KO^y^Oy 7°- 1 ->f ;U • * 9 2 y V- h (3 
— furfuryl oxy — 2 — hydroxyprop— 1 — yl methacry 

late) Sfcfi-eJLKMtoT* y u~ K W^->^f^-2-t7f 
-;uf fc«t*tUc0&<7>T* y v - 2 - ^ y - 6 -k Kn^f-^f^t 

7^ uy t ? y v-- h^^^^p^^^^tt^m^nrt^^^^- 

(33) is^A7-^-/mj^ot, mtttten, 

Kb 3 2 ] 



(33) 
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tt-tZ&H; < t <i> 1 o^T* 'JW h * tz\t* 9? V V- h • -ty v R 1 Ji 

-fk* fctt;*- y oiks *LfciS«* 1-20 «7*+*i^ L> 

3 ) *%-rz>immmmm$tzimmmm%. ttz\±, m&%&mM£tzmm&% 

#»i££?j*U R 3 (*> tKs! (H) , (CH 3 ) > F'J7Wn>f^| (CF 

3 ) , y*7^n^f;H (CHF2) , 7;w^n^f-;v^ (CH 2 F) . ttzlt, * 5 

(CF 3 ) , y7JV^-npif-jvS (CHF 2 ) . 7 ;v * n ;* jv (CH 2 F) . 4fcl±„ 

mm y 4 a £ H!Bj&3fcitM n * - wk3-& «t $ Km^ft &*7-v7t. 

(3 4) M/v7 }>Ml&W&&1f>-r2>X'T7 y°&-c, froWUy 4 Jl/A 

HiTfE?^ Jl/A*^-*>m^f77**8 ^t-^tf, ±12 (3 3) £ 

(35) striE^^-rs^xy 7*tT, w ^A$ri^t^^f ? 7*fr^. itrfE^ 

^ jl/A$»^-^r>^-rs^-r v y°*Z hK&tr, ±12 (3 3) KfE«?>:fr&o 
(3 6) ffiTIBX*- >*k3 tt^rS^Sr^ .J'^-^^-rs^x y 7*$ hK&tr. ±IE (3 3 
) fB* 

(37) tfriE^y^->^-rs^7 i ^7*ji> >r • xyf >m^f y7"^tf, ±ie 
(3 6) Knm<D*m 0 

mmmKmytzKtzmtiy 4 )i<&*vsm'&K-t2>, ±ie (33) kie^/j&o 

(3 9) Mtmmkyj ^At^ti^ffT'*? ?>^#tf, ±fE (3 8) KiE«0?5 

(4 0) frlE7^ ;w«Md\ iin&l9re**K fffE^i-*^x AfrfEftMiifc 

It^I^m^^tL/cmiEy-f ±IE (3 3) KfE^yjfto 

(4 1) frfEBT^-7^ ;wA«r^*-T*^-r yT'SrS £>K^tf> ±IE (4 0) fc?a«0>:£ 

(4 2) «TIE7* M/y^ hM^fi, mm, *«ft^*J, **SU J^S'^k^, #M 

, fHf&aW04?*< t *> lo£S£K#*>, ±IS (3 3) fcfBtt<*>#fe, 
(4 3) HtrfSR 1 it. tK^> ^fl^ £ fctt > U 7JV*n^^;i/*Sr^i-, ±IE (3 3 
) ^|E|^<7)/7^o 

(4 4) mTlE-ty v-<7)p{ ^-V^^fi, < t <b 1 o<0^n^>II^p-efit&£tl^ ± 
IE (3 3) 

(4 5) me&*S'*-&> 1. 1, l-b'J7^n-2->'J7Wn^f^-2-t 
Kn+y- 5 • 'J V- Y £ tzit-ZtlKmUWT ? U K 1, 1, 1 

- F'J7;v*o - 2 - h<;"7;v^np<^-jv— 2-t: Kn + y-4-^>f ;v • X ? ? V V 

- y ttzttZilKmUOT?') V- K *«tO f 2- 1 [5- (1* , 1' . 1' -h'^ 
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9 V V- h £ fzltZtlKmUOT? U U- h frhWRZtlZ, ±|B (3 3) K 

(4 6) mmm^it, *#my* vwx ±ib (33) Ktzm<?>tt£ 0 

(4 7) lrSEffii£«Mi, Sfcfc, ««jW*^tf, ±15 (3 3) KfEto^ffto 

(4 8) tiriEiRWua, «rtafijift»©»j*4 , t«iraa!*L*, ±ib (47) niEm^^fto 

(49) MUWGffl \t, /'Ja^'Jji/, ^7?>, jcjK* S/ K, 7'J)K -f h 9 Kn 7 
'J/UfcJVlf-* • ^--rJV^>^*< t i> 1 o£-£tf, ±15 (4 7) KmmoX& 0 
(5 0) TtfriE^ 'J a ? y ;Wi> TfBfltit 
Mb 3 3 ] 



R 7 s 



\ 



A R 5 /" 



N- 



0=<^ 



N' 



)=0 



0^ * 6 



±15 (4 9) fclBSto^fto 
(5 1) frlB^^fi, tfv^S?* h k>7 ±15 (3 3) Hffi*©#&o 

(5 2) fltrlS^y ~?-<0$?tt; < t 4) 1 o<7)-7;v^-n • 7^3-^0*1^, SM~^£5£ 

±15 (3 3) »c|S«^*So 

(5 3) tirie»»w^^^^Sfi% t -tji/^;p ■ K t -r;i/^;v • z-^Tfr 

. t -t;v^;p • 3r^-;H3J: o»r-fe^-^©^4 < & 1 _t|B ( 

5 2) fcfEStotfffio 

(5 4) mrfSMfifcifef fi> $ fcfc, 4>£ < t & 1 o<7)3^y^-^tf, ±15 (3 3) HfE 

(5 5) mrl53*y-7-fi. ^«^f*^tr, ±15 (5 4) K|B*©*fto 
(5 6) ■mm^cm^ii, 7;V3-;PT**S, ±15 (5 5) ^I5«<7)^o 

(5 7) mi5fflBfe^(i, mmmt^tf, ±is (54) ^ibs^^o 
(5 8) mtmmma. 'jv-k^ju, ±15 (57) fcia*©#ifco 

(5 9) Hffl5^#^J{i. ^<;n7'J;K j* 9 3 >\ h% 7'J;k xh^tPn? 

'J ;^ J: tfr.;v • x-r^?)^^ < H 1 o^^, ±|fi (5 7) Kffi««5*te 0 

(6 0) ffrfB^& < t & 1 oc^n^ey T-ti, 2 - pi V ;M-*-> 6 - KD^f-»f 
6 l J JW^-^rV^f JW- 2 -^"7 h-As 2 - t Kn ^ryxf jV^ 
^UV-K 3 - t Kn^r-> - l -7^v>f W ^ 'J ^ 3-HKn + J/-l 
-7^v^f;V7^ 'J V- K 2 -j* V )V*3rz/- 5 - Kn^r->^f 

f>44»^feI«Hi, ±IB (5 4) HfBfc^^teo 

(6 1) MIBia^ti, ^^rS7* M^y^ ±|E (5 4) KfE®?)#}£ 0 

(6 2) TitrfBilfifcl&fcJU h h-C*«9, HifIB^^< t <> locst^- 

»i, *M»#J«r^tr, ±IB (5 4) KfESto^fe, 

(6 3) flrlE^^< & loi^ntyv-li, 7^7^^^^'] I/- r h?K Kn 
W^^VV-h, 3-7^7') )\>%*=y- 2 - Kn + '/T'n? 7°- 1 ->f ;v 
■ t"- h (3 — furfuryl oxy — 2 — hydroxyprop — 1 — y 

1 methacrylate).-rh9->^n[5. 2. 1. 0 2 • 7 . 0 4 • 6 ] - 
5-t^7-7>f*x^-l0->^^n-h, f f^y^O [5. 2. 1. O 2, 



(35) 
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7 . 0 4 • 6 ] - 5 -*3r V-«7 "sT* — *- 1 0 -T9 V V~ K 9? V 

u- K 2 -* 99 U fr** 3 s- 6 -fc Kn*>» ^-)Vi~y 9 *fc»iiitt»^>fi^ 
&j&»e>fc*#j&*k2MRS;ri.&* ±IS (6 2) HSB«W*fto 

(64) frfE^^Ji, tfi?M 7 * b l^J* h "C* *K ffirfB4?fc <fctl o^3t;v- 
f*. gm^&SEfc&fc^tf, ±IB (5 4) fcffi*©#ife. 

(6 5) Itrffi^ft < 1 o^nty v-li, t-^fW^'JWh, 1 

d*tp>otg^^f>^s^^?>«^$ns> ±ie (6 4) Kmm^mo 

iiti*zKh<Dl&&&fr hit &&frtbMR2 t i ^<r>m^^-f^ 

*£#tr> ±|S (5 4) Ktm<D^m o 

(6 7) Ifrlfi^^y^-fi. a-*9 9V r - -7*f-U*7* h y & £ V s 5 - 

* 9 9 y n^H^f-> - 2 , 6 - 7 )\y^)Vi-y ti 9 V ><D'J?%: < b i> 1 o£#fr, 

±|E (6 6) JCfBtt^^o 

(6 8) me^y^-t^ mtmrnK-mftztLb^y * yw* \>m&m<omm*fe& 

$ Kftm-tz, ±ie (6 6) nsan«>#fto 
(6 9) tna^y * ;v^>^^^-tp, ±is (6 8) ^fa®<7)^ 0 

(7 0) lifiaa^y ^-{i. T ^ U ;i/$*3 <fc * ^ 'J ^Bto^fc < t 1 ^ ± 
15 (69) fc1E«<Z>#&<> 
(7 l) mrffi^Kfi, ->y • -7^, 7 * > ^9 7^** • "7*9 ^9 £ «£ OWJIbI 

ko^4 < t *> io*-^tp. ±ie (33) ^isfto^fto 
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(72)^8^ b • ?-\Zv F • T U> 

ryy 9 5 1 20, #y y • #u • f^i/ • 3*s/a, 6186 

r^y^ta 95 14 1, *y^*;i/^rjWif> • • a- F, 23900 

T^J^l 9 40 8 5, #y? ^-T^lf- — ^P'J-t«7^^-, 75 7 

ryy 95008, *U7#ji/^T*i*-f>^k * + • f^:t\ iisi 
ry;^a 95125, *y^*;i/^TiHiif> • > + • w, 2532 

(72)#MH* • ^-v> 

7^y^& 9 5 1 23, 27 y? *;W^TlH^> • >>*fe\ 9 :/ "J - • 9 V - 9 • 3- h , 6 5 
1 3 

(72)»e§§ 5 s - tf* F • ^f-/a^ 

7^y*A*a 1 05 6 2, ^-3-^M^«;/^*7>, AV>^yr^'P-F, 767 

y#£*BL 1 0 5 2 2, ^a-3-^F^X-7x'J- Yj*~ bJ> b • 3^-, y 

>f > • * h y - h , 24 

7^ y#^*B, 9 5 1 2 0, #y ?*JV^T'>H^> • ^-k\ • • U->, 7 1 

1 

(72)*W# *T ■ -f- • >;t/*>^ 

ryy*^*H, 95133, *y7*^-7jHit>^^ * f • * f y- F, 1885 
(72)#MS# yu^fy- • • ?;i^:7 

7^»;*^a 9 50 3 7, tfV y *Jl>~TM*-tf> • fc;k f^P • • T-<~*- • ^ 

>^-l 4 2, 1 6 92 5 
F 3?— 2H025 AA02 AB16 AC04 AC08 AD01 AD03 BE00 BE10 BC00 CB14 

CB41 CB45 CC04 CC17 CC20 FA10 FA17 
4J100 AL03Q AL08P AL08Q BA02Q BA03P BA03Q BB17P BC03Q BC08P BC09Q 
BC49Q BC53Q BC54Q CA01 O\04 FA03 FA19 JA38 



